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(54) REAR FOCUS TYPE TRIPLET LENS 

(57)Abstract: 

PURPOSE: To decrease the load of focusing by 
constituting a lens system in such a manner that the 
lens system satisfy specific conditions and focusing can 
be executed by moving a 3rd group lens. 
CONSTITUTION: This lens consists, successively from 
an object side, of a 1 st group lens of a positive lens, the 
convex face of which is directed to the object side, a 
2nd group lens of a biconcave lens, and the 3rd group 
lens of a biconvex lens and is so constituted as to 
satisfy the conditions expressed by equation IWequation 
V and to execute focusing by extending only the 3rd 
group lens. In equation IWequation V. (f) is the focal 
length of the entire system; f23 is the combined focal 
length of the 2nd group lens and the 3rd group lens; f3 is 
the focal length of the 3rd group lens; D23 is the spacing 
between the 2nd group lens and the 3rd group lens at 
the time of infinite distance; D3 is the thickness of the 
3rd group lens; R is the radius of curvature of the face 

on the object side of the 3rd group lens. Rear focusing is thereby enabled while the 
constitution is simple. The stop position is fixed arbitrarily and the lens is as bright as 
F/l,6WF/2.5 aperture ratio. The small-size and excellent- performance lens which is well 
corrected of various aberrations is thus obtd. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



2003/12/01 13:47 



earching PAJ 



http://wwwl9jpdl.jpo.go.jp/PAl/resuIt/detaiI/niain/wAAAVGaqJ... 



[Date of final disposal for application] 
[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



2003/12/01 13:47 




G 02 B 9/16 6952-2H 
®1$ ^ PS62- 303963 

@m m PS62(i987)i2^ I a 



99 ffl a 

(om 1 m ^ >^ ^ h . iS5 la wi^xo»2Wi^3^xi:, 

K:1":>T7;*- — *V2^^tfT*5 U T 7 * — ii 

(1) < 0. 4 

(2) 0. 4 < '»/^ < 1. 6 

(3) 0. 0 2. < < 0. 4 

(4) 0. 0 2 < < 0. 4 

(5) 0, 6 < < 5 
^AfUf»i&;f(0^/Sl£»«fsjttm2»l^>'^^ 

;^EJ9l,D,iW:ifelS5aa?<om2»ixi^xtiS3Wi^>' 



3. 9&^(OI¥«B«£)t9q 

*5sgg«:. s ^ ffl t? ^ * / ^ 4> * wt ^ ^ 

a6 -c 4 o 

Jk IX 5^ X o i& ie> i ^ S ^ ifc «fi«F/J> « l/>o t 

I — 



(2) nmW- 1-1 4 4 0 0 7 



3fs: 55 tt , a Jt ;5S ^1 6 ~ 5 ^ ^ 
4: » 2fe U /t o 

iXK:-blBo^l&f*(l)7!^^^#(5)^dpu^t:att5g^>^►o 
O-tfiR ^ <t . K (51 ^ K: ?^ L -C 7 p^ - 



5^a»-'>'^©SB3»U'xXi:i«?*|?, 2X© 
^L^>'Xo-5<^4riMfemLT::7jr-Ai>'i'^*?73S:5 

(1) J < 0. 4 

(2) 0. 4 < < I. 6 

(3) 0. 0 2 < D'Vf < 0. 4 

(4) 0. 0 2 < ^Vi < 0. 4 

(5) 0. 6 < V, < 5 

itLitX^ f Wt^^<0;l((ABglli* 2 ©i^=^X 

tm3Pu'xX<D^J5Ki^AKJ5S. f3ttm3^ix>'X 

ojSi^ffijai, owtt^sfiaa^o^ 2 e^v- >' x^ m 3 

t<Dt^xX^O«!Ulli^:^X^O^, ^ \ 

u/vxow. « 3 » y X(D«:&ov»'^'mr % A 

gffSWi^^'XO^irJ^Saj^-ariO-cmsffifu'i'X 

*t O ff= (3) , (4) , (5) -c ^> ^ o 

*f1=(3)ttitefiaaa^^K5^f-^*SB 2efuxXi^ 

i^^fc»3»v>'X3*J|52»v>'XK:g||»-:ri** 
* & o 

^f?^{4)WtS^3epuxX©^/i£«:jaj^l^;t'bOT 
i^'&o C O IS 3 fff u X O ^ i9 4- :^ *C -6 t |g 3 
»uxX©»woa5-C©3E*J»aS3dsffi < 

Wt> ms^i^i^X^rfgitHlfK^S&^-lin:^^-:^-:^ 
^:^4:?7* ? O-C-ZSm S^uxXo^^Bioao-c 

(o^itmnii^-^ < it t> . i^v^^ ii ^ ^ ^mii^ a 

::^X<OP^®fCJil®4S:^Tt^vX^CDf^fig^:5^ft 



42 



(3) 



^mW- 1-1 4 4 0 0 7 



ho *ff=(5)oJtl»*ja;ttoflQOtfi*7»5:fe 

J[iAJi<Z>a*7)*bifeft(5)©J:aiTKtfift3tUyto 
1^ 1 



tf^¥l-144007 (3) 

f=9 , F/1.7 
n =4.76 4 3 

dt — 2.4 7 1 3 m = 1.75500 i', =52.33 

n =7 6.88 8 9 

df =0.2 00 0 
r, =oo ( glEJJ ) 

ds = 0.6 0 00 
r4 =-5.8 3 4 8 

d« =0.2 0 00 ni = 1.5 9 2 70 v, =3 5.2 9 

rs = 4.07 47 

ds = 1.1 00 1 
ro = 1 3.884 3 

da =1.0 0 00 ns= 1.7 200 0 1^1=5 0.2 5 

rt =-5.3267 

''/fit' ^0088 . = 0.607 

5^ = ra^=si.5 4 . D"xi = **Vi = 0.12 
= = 0.1 1 , J = 0.0 4 8 

f = 9 , P/2.5 
n = 4.1 5 5 9 



d« = 1.2 24 4 ni = 1.7 5 50 0 1*1=5 2,3 3 

ri = 6 6.6 0 4 8 

da = 0.30 00 
r, =«(»»>) 

d> = 0.6 5 1 9 
r« =~ 6.0 9 1 4 

d4 = 0.2000 n, = 1.59270 = 3 5.2 9 

r« =3.68 7 5 

d. = 1.5 0 03 
r« = 1 8.2 1 0 3 

d« =0.80 00 ni = 1.720 0 0 v, =5 0.2 5 

rr =-5.4765 

l'/f„» = 0.083 , 'VJ = 0.6 25 

R/j ==: ro/j =2.0 2 . D«^ = d9^ = o.l6 7 

^VJ = Vf = 0-0 8 9 , = 0.0 4 8 
^ttf^J 3 

£ = 9 * P/2.0 
n =4.1 6 8 1 

di =1.6158 ni = 1.75500 f, =52.33 

ri = 3 2.0 1 5 1 



dt " 0.4 0 0 0 
rj =« ( »!) ) 

di = 0.6 0 0 0 
r« =-6.4 38 6 

d4 =0.2 0 00 ii> = 1.6.3 6 36 1^1=3 5.3 7 

r« = 3.7 1 7 6 

ds = 0.9 2 5 5 
r. = 1 1.1 3 42 

d«= 1.3 0 00 nj= 1.7 2 00 0 I'a =5 0.2 5 

=-5.5 4 99 

''/f,,' ==0-16 1 * 'Vf = 0.5 9 0 
^ = ra^^l.237 , DM^=:,d,^ = o.l03 
^V} = **V}=0.14 4 . ^ = 0.050 
^ ^ 4 

f = 9 ^ P/2.0 

ri =oo ( gti) ) 

di =0.50 0 0 

rt = 4.3 6 89 

dt= 1.3 000 111= 1.8 160 0 V, =4 6.6 2 

r» =-3 7.1 6 3 3 



(4) ^mW- 1 - 1 4 4 O O 7 



di = 0.3 9 2 3 
r« =-8.9 528 

d4 ==0.65 3 8 nf« 1.6 6 6 80 3 3.0 4 

r« « 3.7 5 5 3 

= 1.4 0 0 0 
r. = 2 5.4 5 0 1 

d«»2.39l0 nj ^1.8 16 00 i's«c4 6.6 2 
rt =-7.S 0 9 8 

=0.16 3 , 'Vf = 0.8 16 
^ = ""V} 2.8 3 , D*V£ - 0.1 5 S 

Da^ - d»yj = 0.2 6 6 . J = 0.0 4 7 

f = 9 » F/'2.0 
n «4.3026 

di = 1.50 4 2 m— 1.7 5 500 1/1=5 2.3 3 

ri 4 4.6 99 3 

d. = 0.3 0 0 0 
r, =00 ( gjjii ) 

dj = 0.5 9 8 0 
r* =-6.50 1 7 



If ra¥l-144007 (4) 

d* =0.2000 nt = 1.5 9 2 70 = 3 5.2 9 

rs = 3.8 9 7 0 

ds = 1.2 5 6 2 
r. = 1 5.5 0 1 4 

d« =0.8 000 na = 1.7.200 0 i', =5 0.2 5 
rr =-5.73 0 3 

= 0.0 7 6 , 'V, = 0.6 5 6 

9^ = r.^^l72 , =dVf = 0.14 0 

Dyj = d«^ = 0.0 8 9 . ^ = 0.0 4 8 

f = 9 , F/2.0 

n = 4.3 9 5 1 

di =1.0000 ni = 1.75500 fi =52-33 

ri =5 9.30 70 

d» = 0.9 5 7 5 
r> =-8.2 5 0 5 

d« =0.672 7 na= 1.59 2 70 f , = 3 5.2 9 

r« = 3.6 1 2 3 

d4 =0.6 00 0 

T9 =« ( Ri? ) 



ds = 0.6 0 00 
r« = 1 1.74 7 1 

da = 0.8 0 00 fii = 1.7 2 0 00 =5 0.2 5 

ri =-6.5 9 1 5 

''/fiJ = <*O8 0 . = 0.6 6 3 

= rt./-^ = 1.3 0 , DtJ^ = dyj = 0.0 6 7 
=<*V^ = 0,0 8 9 . i* = 0.0 4 8 

91 ife ««J 7 

f = 9 . F/2.0 
ri = 3.302 2 

dt = 1.0 000 ni = 1.84 100 d =4 3.2 3 

r« = I 0.2 2 9 5 

dt = 0.5 0 00 
r, =-2 1.4 4 9 8 

dj =0.2 00 0 n2 = 1.6668 0 =3 3.0 4 

=2.97 7 5 

d4 = 1.2 00 0 
rz = 8.7 0 3 3 

ds =0.700 0 ns= 1.75 500 fi =5 2.3 3 

r« =-1 0.4 3 88 



d. =0.100 0 
r, =«(tti, ) 

'^f.J = 0.0 7 4 , = 0.7 10 

^ = »'Vf=0.9 6 7 , ^"/^=<*Vi = 0.13 3 

^V} =**V£ =0.0 7 6 » 4 = 0.04 7 
UttM 8 

f = 1 2 , F/2.0 
n = 5.7 3 3 6 

dt =2.0 93 4 ni = 1.7 5 5 00 1^1=5 2.3 3 

r« = 8 9.069 8 

da =0.4 00 0 
rj =« ( iRf? ) 

ds = 0.8 0 00 
r* =-8.447 2 

d* =0.26 6 7 nj = 1.5 927 0 = 3 5.2 9 

ra = 5.0 2 0 7 

d» = 1.8 4 67 
r« = 2 1.5 00 2 

da =1.4000 nj = 1.72000 ft =50.25 

rt =-7.4 94 2 



— 44 



^mW- 1 - 1 4 4 O O 7 



l'/f„l « 0.0 5 4 , '»/f « 0.6 5 6 

IJ^j «ro/^ = 1.7 9 , DiVf =<>Vi «0.1 5 4 

D3/^ ^ d./^ = 0.1 1 7 , ^*-0.047 

XOT i»l±«f;ilLESl200«i(-5^«)K 

ic ^-f a i> -c 4 o 

0»c, ^^tt^s^KSKoa.lftioaK:. ^JMffs 
4. 0Sofi3#«8tt« 



If B8¥l-144007 (8) 

2 osiic^^a»»-c«>4o 

1 mKX- Ky ^ - y ^ 
L7t«foiRii^e»tt^ i 2iaK^-^^i&!»Tri>-2>o 

t o *s w<o *KK a %J A K * lltfc « « , ^ 

^»flf97tt»4Eaic^-rwvx<8fist-c, an:** 

-^ttOl^O * ©Wt^ 1 8 H*Cii5 b -C 4 • 

-c«!»ttia*fffi-rfia3g«n-c*'*> pan: ^i.e-^ 





-45- 



(6) 



*#BB¥ 1-144007 





iira¥i-i44oo7 (e) 



m s m 

^ w a. s ifl!>£ua a 

IH 4.0 IH 6.0 



i 



4 



-so (•/-) 



-3) 



^60 

<z ^ ::z :s s la ^ ^ 




o3 -oT" 



^ ffi 42 is 

F/2.5 



-dr- 



» .« « a 



s a cz ^ 

IH4A 



1 

1 

^1 



m 9 



F/20 IH«0 



IH 60 



"oi -^.0 ' (•#.) ' 50 




-46- 



(7) ^mw- 1 - 1 4 4 O O 7 



^ 11 Si 

m m a m ^ .« 




& n A 



^12 la 



NA 








'J 




1 









-qJs ' ' -oS" 



"ob ' c*i.) ' so 



«B8¥1-144007 (7) 
^ (ft fls lE 9 ( ) 

3^3 ^ 3^8 

1. ^ # O ^ ^ 

iia:|f]6 2^<{$^£AS^3 0 3 9 6 Z ^ 

2. ^ « O 4& l« 

3. «I iE * :r A « 

fttR« T m lA « 

4. K a A 

wmmf&^si y n 2 - s - 2 

nU JX]9C(580)5641 
(7586) ^«g± Ifi| 32- 

5. «9jE««(OB^ 

S Z ^ 2;|23B 

6. « lE O a 

ta m 

7. « iE © S 

)jijmo^i3ia;)MsK:doigi<D{g]cfi^ig;!n)r&o 




if 13IS 
m u & . ^ jsl U ^ IS, a u m 



I 

In 

1 



lH4i) 



^ -OS OS -SjO r'»> 50 



« 9 Ct ^ 




® H S 

^ a ^ £ IS 

IHfO, 



H&O 

■S 



o5 -o'r 



"~S -do ' ' sh 



jftHCJS *jsc?zs finsafi 

IH40 IH40 

l4' 




^ -SO CM so 



Sl?6 El 
^aaas ^ACt£S sgiana 




oi -o!r" 



05 -SO (•« SO 



-47 — 



(8) 



^mW- 1-1 4 4 0 0 7 



^ 17 la 

m m u m 0 a u & ^ m u s& 

A. 

1/ 




^18 EI 

jfccjitit^ ^..^cais ffifflczig 




nfi3¥l-144007 (8) 



-OS 




^ 19 0 

^ a 55 H IS a jb 

IHSJ3 IH^JJ 



7$ sr 



1^ 20 0 

«i .Bff C S ^ 3 2 Q C 

IHS03 




M 



-48- 



